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Abstract

Constant interruptions that post-partum breastfeeding mothers face while attempting to
breastfeed their newborn in the hospital are problematic because it does not foster an
environment that is peaceful. Studies have shown that there are around fifty interruptions
(anyone entering the mother’s room) during a twelve hour period. This disruption of initial
bonding can potentially be one of many factors of the low breastfeeding exclusivity rates of
sixteen percent at six months of life for the infant. Interventions such as signage on the door
indicating a mother is in a breastfeeding session can provide the mother with the capability to
have more control over her needs to breastfeed and bond with her newborn peacefully.
To address the problem of breastfeeding interruptions, the investigator proposed the use
of patient initiated signage during breastfeeding sessions, which should potentially result in
lower stress levels for the mother as well as higher levels of perceived success of breastfeeding
the newborn. This project includes a discussion about design conceptualization, obtaining legal
representation, consultation with UAH’s Office of Technology Commercialization, initiating the
patent process, consultation with experts on software developments, exploring prototype
development and design feedback from nursing staff to determine effectiveness and efficiency of
the patent pending device. The potential success of a signage intervention will need to be a
collaborative effort between healthcare providers and their patients.
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How Can Utilizing Signage and Technology Help Minimize Interruptions for Post-partum
Breastfeeding Mothers?

Post-partum mothers face numerous interruptions by hospital staff and family while
attempting to establish a breastfeeding relationship with their newborn. These distractions pose
problematic for mothers when the hospital environment does not foster an environment that is
conducive to a peaceful atmosphere. For the purposes of this investigation, an interruption is
defined as anyone entering the mother’s hospital room, regardless of the relationship to the
mother, for any reason.
Research provides overwhelming evidence that early breastfeeding is beneficial for the
infant and reduces the number of certain childhood problems such as a decrease in ear infections,
episodes of diarrhea, lower respiratory infections and a lowered risk of sudden infant death
syndrome. Not only does breastfeeding positively affect the newborn, it also benefits the mother
and lowers their risk of breast and ovarian cancer (Centers for Disease Control [CDC], 2013).
Recent statistics show that at six months of age, only sixteen percent of infants are exclusively
breastfed (Neifert & Bunik, 2013, p. 116). Therefore a main goal of breastfeeding research
should be to investigate ways to assist mothers in exclusivity with breastfeeding practices,
meaning that the infant only receives breast milk and no other fluids with the exception of
medications.
The goal of this research was to find a solution that benefits both the mother and the
hospital caregivers and administrators. Lowering the stress level of the mother as well as the
increasing number of opportunities a mother has to bond with their newborn will create a
positive breastfeeding relationship that in turn could have the potential to lengthen breastfeeding
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exclusivity. Hospitals would be interested in the potential for increasing patient satisfaction
ratings due to the changing healthcare environment to a more consumeristic approach.
With the goal in mind to minimize interruptions in the hospital setting, it needs to be
documented which persons from the family and/or the healthcare team is responsible for most of
the disruptions. According to Morrison (2006), one-third of all of the recorded interruptions were
the physicians and nursing staff, while twenty-six percent were from the father of the newborn,
other family members, and outside visitors. It is not realistic to expect that all interruptions can
be avoided during a breastfeeding session, however current nursing practices have yielded a
compiled average of fifty-four interruptions during a twelve hour period with an average each
interruption lasting about seventeen minutes. (Morrison, Luddington-Hoe & Anderson, 2006,
p.712)
As researchers it is important to investigate all aspects of a problem, and that includes
gathering data directly from breastfeeding mothers about how hospital interruptions impacts their
ability to breastfeed. Morrison, Ludington-Hoe and Anderson (2006) reported one mother’s
perspective, “I felt like someone was constantly interrupting us and when we were able to
breastfeed I felt rushed and worried that someone else would be coming in soon” ((p. 713).
Albert and Heinrichs-Breen (2011) provides another mother’s views, “there was rarely a period
of time without hospital staff entering the room when I could breastfeed uninterrupted” (p. 278).
Mothers were very specific about what they need to be successful, “don’t just knock and
walk in. Wait for an answer, I wish I had a sign to put on the door that said ‘Breastfeeding’ so no
one interrupted me” (Albert & Heinrichs-Breen, 2011, p. 278). Another mother also requested
signage that she can use when needed, “I really enjoyed having privacy during breastfeeding
time, and I’d like a sign like this for home” (Albert & Heinrichs-Breen, 2011, p. 278). This
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commentary explicitly asked for signage to indicate that privacy was needed for a small period
of time.
According to Dodgson (1999), there is a global initiative for hospitals to attempt to
increase the breastfeeding exclusivity by complying with a set of objectives that are geared
towards providing mother and baby an optimal breastfeeding environment known as the BabyFriendly Hospital Initiative. Created in 1991, a set of objectives were established including:
rooming-in during the post-partum stay, not providing pacifiers and supplemental formula,
training for all unit staff, breastfeeding on demand, and education for families. Breastfeeding
signage that was conceived during this investigation could be used as a tool under the guideline
of breastfeeding on demand, to help foster an environment that encourages and assists mothers to
breastfeed exclusively. While it is important to shift to rooming-in, that is only the first part of
creating the necessary environment for the mother to successfully breastfeed. Breastfeeding
interruptions should be minimized.
Review of Literature
This literature review was conducted using the Cumulative Index to Nursing and Allied
Health Literature (CINAHL). Studies published between 2003-2013 were chosen and some of
the keywords that were used in the search included: breastfeeding, interruptions, promotion,
exclusivity, barriers, and hospital practices.
Women in the United States are choosing to breastfeed their newborns in an effort to
provide optimal nutrition to their child. Governing bodies such as the World Health Organization
and the Center for Disease Control recommend breastfeeding infants for at least the first six
months of life. However, many barriers to breastfeeding exist which threaten long-term
exclusivity. These barriers would include separation of the mother and baby immediately after
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birth, hospital staff providing formula supplements rather than promoting breastfeeding, and also
the use of pacifiers. A Healthy People 2020 goal is an exclusive breastfeeding rate of twenty-five
percent.
Several things have been discovered, one being that women with a Cesarean are faced
with an obstacle of not being allowed the immediate bonding with their baby that their
counterparts who have vaginal births do not encounter. Hospital protocols stand in the way of
women getting the skin-to-skin contact that greatly increases the success of breastfeeding
initiation. Another barrier for mothers is the use of pacifiers and supplemental formula from the
hospital staff. Some hospitals do not practice “rooming-in” meaning that the baby is not with the
mother consistently. While all of these factors need to be investigated, there is the environmental
factor that also needs to be included.
Morrison, Luddington-Hoe and Anderson (2006) investigated how the interruptions from
the hospital staff and family members can interfere with the bonding process and initiation of
breastfeeding. Interruptions from different hospital environments were logged for thirty different
dyads and totaled over 1500disruptions with an average of seventeen minutes in length. One
third of all of the recorded interruptions were from physicians and nursing staff, while twenty-six
percent were from the father of the newborn, other family members, and outside visitors. “Each
mother-infant dyad experienced an average of 54 interruptions during the 12-hour observation
period or a mean of 4.5 interruptions per hour” (Morrison, Luddington-Hoe & Anderson, 2006,
p.712). This is an alarming number of interruptions that requires the healthcare community stop
to carefully evaluate interventions to minimize these interruptions.
The study also included a questionnaire where mothers were able to subjectively speak
about their experiences in the hospital, and one mother stated “I felt like someone was constantly
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interrupting us and when we were able to breastfeed I felt rushed and worried that someone else
would be coming in soon” (Morrison, Luddington-Hoe & Anderson, 2006, p. 713). A healthcare
professional’s duty is to be an advocate for patients. Hospital protocols should be developed to
accommodate time for a mother to breastfeed without interruption. However, this presents a
challenge for hospitals to allow for this quiet time without sacrificing patient care.
Albert and Hienrichs-Breen (2011) studied an intervention that would reduce the number
of interruptions a mother has while establishing a breastfeeding routine. This experiment
attempted to combat the problem of breastfeeding interruptions by implementing a paper privacy
sign that was placed on the mother’s door during breastfeeding sessions. Results no significant
difference between the number and length of sessions between the control and intervention
group; however, the number of interruptions were considerably lower and the perceived success
was much higher in the intervention group.
This study shows great promise in promoting exclusivity, as some of the mothers
reported “when I forgot to use the privacy sign, the staff interrupted occasionally and then it was
hard to resume breastfeeding. With the privacy sign, I didn’t have to worry about stopping and
starting the feedings. Breastfeeding went faster and I was more relaxed” (Albert & HienrichsBreen, 2011, p. 278). The mothers that participated in this research were then contacted six
months after discharge to inquire if they were still breastfeeding. Within the intervention group,
51.5% of the mothers were still breastfeeding six months later. This is much higher than sixteen
percent which is the current percentage for exclusivity six months post-partum (Neifert &
Bunick, 2013, p. 116). Given this dramatic increase, more attention needs to be given to
interventions to prevent breastfeeding interruptions.
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In a descriptive study conducted by Martell (2003), the investigator was interested in
understanding how the hospital environment impacted the mother’s post-partum experience.
Thirty-one primiparous mothers viewed interruptions from the hospital staff negatively. One
mother stated:
Other hospital personnel, notably housekeepers and laboratory technicians, were
the most negatively perceived social condition. Some of the women felt that the
male hospital personnel who entered their rooms without announcing themselves
or knocking on their doors violated their personal boundaries, especially when they
were breastfeeding (Martell, 2003, p. 481).
New protocols need to be investigated that will allow for the mother to be able to breastfeed
quietly while not interfering with procedures that need to be completed.
The Baby-Friendly Hospital Initiative was developed to encourage breastfeeding during
the immediate post-partum period as well as after discharge with the hopes of exclusive
breastfeeding practices for the first six months of life. Hospitals that meet the ten guidelines are
awarded the Baby-Friendly status and this is of great benefit to parents who are deciding which
hospital to deliver their child. A study conducted in India investigated the exclusive
breastfeeding rates from Baby-Friendly hospitals versus non-Baby Friendly hospitals (need
reference – don’t forget to add to the reference list). The observational study reviewed the total
intake of infants at 1, 3, and 6 months after birth, as well as the mother’s diet within that
timeframe. It was determined that there was not any major significant differences in
breastfeeding rates between the Baby-Friendly and non-Baby Friendly hospitals. The BabyFriendly hospitals had some educational classes for the women in their last trimester of
pregnancy as well as during the post-partum period in the hospitals and after discharge.
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The results determined that the mothers did not continue to breastfeed exclusively due to
a combination of lack of motivation, education, and confidence. As time passed, they felt
insecure that their babies were not satisfied and felt that they failed their child. The main factor
that led mothers away from breastfeeding exclusively was their baby’s frequent crying. Frequent
crying caused increased insecurity and persuasion from extended family that they needed to
introduce commercial products into the baby’s diet. If there was more education that was focused
on these issues, the mothers may have made different choices. When mothers are bombarded
with advice from their elders in the family, the mother may feel that she doesn’t have the ability
to step up and fight for what she wants for her child. It will take more access to education for not
only the parents of the child but extended family as well to change perceptions of breastfeeding.
Samuel (2012) states, “In this complex sociological setting, a meta-analysis of qualitative studies
in developed countries on breastfeeding rates has revealed that mothers tended to rate social
support as more important than health service support” (p. 464). Therefore, it is going to require
more community focused education to the extended family to change this result. More studies on
the effect of Baby-Friendly Hospital Initiative are required to understand if it increases exclusive
breastfeeding rates.
Hospital stays for women are not extensive and so there is a very short window for nurses
to provide care and to help new mothers establish a healthy breastfeeding relationship. Nurses
have powerful technology available and have an opportunity and responsibility to advocate for
patients, merging technology and nursing. Together with patients, the obstetric nurse has the
ability to step in to educate and foster the skill set needed to set new families up for success. The
goal of this research was to understand if the use of signage and technology can minimize
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interruptions in a hospital setting and thereby assist new mothers, newborns and the nurse as
caregiver.
Nurses by nature want to help and assist patients, and may not consider providing a
peaceful, quiet environment as appropriate. However, evidence clearly shows that current
practices are not suitable to promote long term breastfeeding. There needs to be a careful balance
of several variables to see a significant increase in long term breastfeeding rates. Adding
stressors for the patient to cope with, such as breastfeeding interruptions, detrimental results of
lowering the number of women who choose to breastfeed may occur. The community needs to
support these families during this transitional time.
Minimizing the separation of mother and baby is the first step to change. From there it is
a balancing act of the number of interruptions without sacrificing patient care. The assistance of
a privacy sign also shows great promise until hospital protocols can be adjusted to incorporate
quiet sessions. With safety as a priority, the power should be given back to the mother to say
when she needs quiet and focused time to be able to breastfeed. One guideline within the BabyFriendly Hospital Initiative is that mothers have the ability to breastfeed on demand. This opens
the door for signage to be used that will help accommodate mothers to breastfeed when they
deem fit.
Existing literature has not focused on the effect that the hospital environment has in the
immediate post-partum timeframe, and while very important to establishing that physical
connection will promote early breastfeeding, attention needs to be turned to the environment that
is being creating and fostered for those mothers trying to make that connection. Therefore, the
specific purpose of this scholarly project is to develop a product to decrease breastfeeding
interruptions. This product would be a patient-initiated sign that would communicate to the
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healthcare team that privacy is requested by way of a lighted display. Ultimately the following
research question will need to be answered: How can utilizing signage and technology help
minimize interruptions for post-partum breastfeeding mothers?
Methodology
The pathway from concept to finished product design is one of many steps and
roadblocks that requires persistence and resourcefulness. Described in brief detail below is a
broad picture of the process needed to see a product in the hands of those that can benefit from
this process. The steps that are addressed in this discussion include: 1) design
conceptualization, 2) obtaining legal representation, 3) consultation with UAH’s Office of
Technology Commercialization, 4) initiating the patent process, 5) exploring prototype
development and funding sources and 7) consultation with experts in postpartum nursing,
nursing administration and lactation regarding design conceptualization.
Design Conceptualization
It is important that when an inventor begins the process of developing an idea, accurate
records of drawings, sketches, thoughts about the concepts and the dates of all visual data should
be retained and stored. For this product to prevent breastfeeding interruptions, the finished
product hardware would consist of a sign that would be placed on the door frame of the hospital
room (see Figure 1), and a plastic logo for usage when the mother is pumping breastmilk. This
hardware would be accompanied with an educational pamphlet for the healthcare team that
would further explain the purpose and the capabilities of the signage. (Appendix A)
The sign would connect via Bluetooth technology to an app on a smartphone or tablet
belonging to the mother. When the mother is ready to initiate a breastfeeding session, she would
open the app, choose between a fifteen to twenty minute long session and hit “start”. From there,
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the sign on the outside of the door will turn red to stop anyone from entering the room. The sign
would also display a countdown timer for the nursing staff to know how much time is left in her
session. Once that time is up, the sign will automatically turn yellow which would signal to the
nursing staff that she is completing her session. Once that allotted time was up, the sign will
automatically turn green signaling that it is okay to enter the room.
The app will also include a breastfeeding journal component within the app that would allow for
the mother to input all of the details about the session that she feels important such as: duration,
which breast used, the reaction of the baby, perceived success and a section for any other
additional notes. This data can be exported and sent to an email for later use. (Appendix B)
Future developmental ideas for the app include a geographical locator to connect local
lactation consultants for breastfeeding assistance during or following a session. Troubleshooting

Figure 1 Signage outside breastfeeding mother's hospital room
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simple breastfeeding difficulties could be addressed by use of an educational session within the
app entitled “frequently encountered problems”.
The sign itself would measure eight inches by eight inches. The front panel, left and right
side panels will be a translucent white plastic that will allow for the light to be visible on all sides
except the back. The other panel will be an opaque white plastic material. Internally there would
be a red, yellow and green LED light. (see Figure 2) The signage also includes a countdown

Figure 2 Stages of sign during a breastfeeding session

digital timer, and housing for battery power. The back panel will adhere to the door frame by a
three inch magnetic strip that can move along a horizontal plastic track so that the sign can be
placed on the frame above the handle. The ability to move the magnetic strip accommodates for
a left or right handed door.
To increase the communication capabilities to the nursing staff, the sides of the sign
would also be a translucent plastic so that you do not need to be standing directly in front of the
signage to see its status as it will be viewable from down the hall at the nurses’ station. The
signage will use universal graphics that will allow for it to transition seamlessly into other nonEnglish speaking countries.
Since the uncomplicated birth has a short hospital stay, it is important to increase the
longevity of the sign, therefore, once mothers go back to work the sign can adapt to allow use
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when mothers pump breastmilk. The logo itself can be printed on a piece of plastic that can snap
off and switched out for another logo with the specific purpose that the mother needs. This allows
the lifespan of the signage to start in the hospital setting after birth, then used at home on a door,
as well as used in a public setting as she is running errands. Finally after switching out the logo,
the mother is able to use this sign once she goes back to work and is pumping breastmilk. (see
Figure 3) The signage can be placed on a door signaling to her coworkers that she is pumping and
will be finished momentarily.
Future development will also include the design of a remote control that will operate the
sign in lieu of using the smartphone component. This option will be produced to allow those
mothers who are not in possession of a smartphone, as well as allow for hospitals to purchase
and offer this service to their patients.

Figure 3 Logo that will be used for mothers who are pumping breastmilk

Securing Legal Protection
Once a design is in hand, it was important for the author to build a support team to
include legal representation that guided the next stages of development. Although there was
much enthusiasm around the new concept, it was imperative not to discuss any portion of this
design to anyone outside the design team. The legal representation assisted with the necessary
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paperwork to protect the idea so that even someone overheard a private conversation, they are
not able to submit it to the patent office as their artwork.
When a need occurred to disclose the invention, the attorney wrote a non-disclosure
agreement for that party to sign which states that they will not discuss this with anyone or
otherwise face legal ramifications. Taking these necessary steps will ensure that the idea is
protected all of the way through the development process.
Submitting to the University
Since the author was affiliated with the University of Alabama of Huntsville as a student
working towards a baccalaureate degree; it was important to speak with the office in charge of
commercializing technology. Due to that status, the university potentially had ownership over the
invention that was developed. Officials working in this office reviewed all documentation
relating to the proposed invention and determined if the university had any claim or rights to the
invention. This process took six weeks to get a final answer from the University.
There were two possible results of this investigation. One is where the university has a
claim on the invention and will then have part ownership of any monies or profits received from
the sale or outside licensing of the invention. On the other hand the university may choose to
waive any claim or rights to the invention. This option gives full ownership back to the inventor
to develop, produce and sell the invention in any manner that they see fit. This process is not
isolated to the University of Alabama in Huntsville, most if not all research universities would
have a similar office that would make such a determination.
If the university responded that they do have ownership of the invention, one must
carefully consider those implications. On one hand, if funds are lacking to pursue the patent as
well as monies for prototype development, it would be adventitious to team up with the
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university. However, there would have to be transparent communication between both parties so
that it is clear how the profit will be divided among all involved. If funding is not an issue, then
it is important to have a conversation with the legal team for the appropriate next steps.
In regards to this invention of the breastfeeding signage, the Office of Commercialization
and Technology at the University of Alabama in Huntsville did waive all rights and claims on the
breastfeeding signage and the inventor was free to proceed with development. The appropriate
documentation was received from the university and filed with the patent attorney working on
this invention. (Appendix C).
Submitting to the United States Patent Office
Before submitting the necessary paperwork to the United States Patent and Trademark
office, it was important that the hired counsel conduct an official patent search of prior art that
may conflict with your invention. For the purposes of this discussion, prior art is considered to be
any documentation or physical structure that may relate and parallel the new invention. Full
patents are not given in certain instances where prior art exists. The invention must be wholly
original to the inventor.
One part of the patent submittal for the provisional patent includes the specifications of
the invention and what specifically the inventor is claiming to be original artwork. Submitting
this information to the United States Patent and Trademark Office (Appendix D). Initially the
paperwork for a provisional patent was submitted, allowing the inventor to refer to this invention
to prevent breastfeeding interruptions as “patent pending”. Getting this far in the process
signified that the inventor now had the ability to speak openly about the invention.
Once the mail with the application was postmarked, the date the invention was created is
legally identified and there can be no dispute as to who had the idea first (Appendix E). Two
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weeks after submitting this to the Patent Office, we were sent a receipt with two important pieces
of information. First it gives an official application number that will be used to identify the
signage thereafter and secondly the receipt provides an official timestamp of the artwork so that
if it needed to be contested at a later date, this receipt will be used for verification. (Appendix F)
Consultation with Experts in Software/App Development
In an interest to have local assistance with developing the app for the smartphone, the
author approached the computer sciences department on campus. This department could assist in
lowering production costs, and provide opportunity\ies for students to get involved in a project
could potentially have a global impact. It took several email correspondences with the professor
that teaches a course in app development, but schedules could not be coordinated.
Mr. Craig Bosma, an expert in app development, was approached in hopes of getting
advice about how to proceed in procuring a professional with the required skill set. It was his
opinion that the premise of the app itself is simple, but the addition of the Bluetooth component
brings in some complexity due to the user having to pair the two devices together. Depending of
the expertise level of the designer creating the app, an initial app prototype could potentially be
ready within a three to four week window. With the information that was given to Mr. Bosma
about the invention and its intended propose, he felt that a remote control option rather than an
app may be just as an effective solution.
Consultation with Experts in Postpartum Nursing
When looking for expert feedback regarding the potential usefulness and efficiency of the
signage, the author approached Ms. Cathy Mog, nurse manager of the Mother/Baby Unit of
Huntsville Hospital. Another consultation occurred with Ms. Kelly Shewbart, a lactation
consultant with Huntsville Hospital in Huntsville Alabama. A set of specific questions were
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posed to the experts that inquired about their perception of the issue of breastfeeding
interruptions, their impressions about the potential effectiveness of the signage and any changes
or improvements that can be adjusted to the design of the signage (Appendix G).
Ms. Mog requested some design changes to be made to the logo. It was her personal
opinion that the current logo resembled “Mickey Mouse”. She felt that nursing staff would be
able to easily decipher the meaning of the logo, but the average layman may not understand its
purpose. Based on that recommendation, the logo was revised as shown below (see Figure 4)
in hopes that it will be clear to all that encounter the sign. The inventor also offered that a
pamphlet would be included in the packaging that will help educate the healthcare team about
the use and the purpose of the signage.

Figure 4 Revised logo per feedback from Ms. Mog, Huntsville Hospital

Ms. Shewbart requested that the timer of the sessions be set from thirty to forty minutes
instead of fifteen to twenty minutes because especially during those initial breastfeeding
sessions, mothers need a lot of time to try different positions and latches. A longer session would
allow for that exploration. She also sees this sign being beneficial for mothers to take a time out
and take a nap whenever they need an uninterrupted break. Expanding the purpose of the sign
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from just accommodating breastfeeding sessions to the mother taking the ability to sleep
increases the usefulness of this product.
When posed the questions about how this signage might impact the nurse’s delivery of
care, it was concluded that this sign will assist the nursing staff to provide better care. It is the
opinion of these experts that the sign will not impede how the nurse conducts care or negatively
impact routine. Ms. Mog suggested that the unit secretary have the ability to start as session for a
mother who requests this assistance via the hospital bed call light. In the next couple of months,
all of the registered nurses at Huntsville Hospital are transitioning to using an iPhone® for
medicine administration and checking physician’s orders. It was suggested that the nurse would
even have the capability to start a session for each one of her patients at their request. There is a
great opportunity with this signage to utilize technology available for the purpose of assisting
patients and healthcare teams.
In terms of compliance, Ms. Mog felt very confident that the breastfeeding sign will help
ease interruptions from family, friends, housekeeping, nurses and other hospital staff. However
she was less confident that the sign would decrease the number of interruptions from physicians.
It is of the opinion of the inventor that it is not a realistic goal to attempt to resolve all
interruptions that mothers face, however the interruptions from physicians is a small percentage
of the whole and any.
Overall feedback gathered from Ms. Mog and Ms. Shewbart thus far was very favorable,
and reported a highly probable improvement of staff/patient interaction and communication with
the use of this technology. The experts stated that in this day in age, anything that supports
breastfeeding measures will be accepted and successful. They both report that after attending
breastfeeding conventions, there is not anything of this nature currently out in the marketplace.
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Both conversations ended with discussions about hosting a study on the unit to test the
prototype once it was completed. Ms. Mog agreed to host a feasibility study once an official
institutional review is completed. She stated that she would like to offer this signage for purchase
in the hospital gift shop alongside other infant care items such as sleep sacks. Ms. Mog also
supported hospital purchase of the signs to enable offering this service to their patients.
Future Plans for the Product
Prototype Development
The product development process has been very long and has encountered many
problems. Finding the right people to bring onto a design team requires them to adopt the same
level of enthusiasm and vigor and that the inventor possesses which makes the process tiring and
exciting at the same time. Physically building a prototype involves an incredible amount of
resourcefulness and capital. Contacts have been made with companies that have the capability to
build the sign however, the cost given for creating the mold, electrical work and connectivity
approaches forty thousand dollars for this particular invention. Outside funding may be required
to pursue this next step.
Within the next few months, the inventor will approach the engineering students at the
local university to see if any students have the interest and facilities to create the prototype.
Turning this part of the process into a collaborative effort across disciplines benefits all parties
and will result in lower production costs.
Prototype Testing
Once the sign prototype and smartphone app is ready for use, a feasibility study will be
conducted in the hospital setting on the postpartum unit. After signing a consent form, mothers
will be asked to download the app and use the provided signage for a twelve hour period.
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Auditors will be outside of their hospital room quietly monitoring the number of breastfeeding
interruptions. Auditors will record the number of times anyone, regardless of relationship to the
mother, enters the room and the amount of time they are in the room. Most importantly, auditors
will monitor who was deterred because the signage was red signaling that the mother is currently
breastfeeding.
The participants for this study would be postpartum mothers of any race or age older than
19 years of age, who have given a live, singleton, uncomplicated birth within twenty four hours
of the time of the study. Mothers must have direct access to a smartphone and the capability to
download an app. Newborns would be included in the study for reason that this is an
investigation on breastfeeding practices, however interventions will not be provided to newborn
nor will any data be collected from the newborn.
Details such as which breast, duration, perceived success will be documented in the
journal portion of the application (Appendix B). After the completion of the study, the
participant will be asked to complete a survey regarding their stress level and perceived success
of their sessions. Feedback from the nursing staff will also be gathered to determine if the
signage impeded on their delivery of care. An additional goal for this study is to improve the
breastfeeding relationship as well as increase maternal confidence in breastfeeding.
The research questions guiding the feasibility study are:
1. Can signage initiated by breastfeeding mothers decrease the number of interruptions in
the hospital setting and increase her level of satisfaction in her breastfeeding sessions?
2. Will the use of this technology decrease the post-partum breastfeeding mother’s stress
levels from fewer outside interruptions?
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3. With this tool for mothers, will they report higher levels of satisfaction and perceived
success with their breastfeeding sessions?
4. Does the utilization of the signage benefit or hinder the delivery of care from the
healthcare team?
Future Research
A future study would determine the effectiveness of the signage for working mothers
who are pumping. Does this signage make pumping more comfortable for the mother and useful
for her coworkers? The product has the potential to be used even beyond the early months at
home. The logo on the front of the signage is printed a plastic cover that snaps onto the base
sign. Once a mother goes back to work the clock logo can be removed and the pumping logo can
be put in its place. When breastfeeding mothers go back to work, they are forced to find any
open room that would allow for them to pump breastmilk privately. The lack of availability may
result in the mother pumping breastmilk in her car, an open conference room or even the
restroom in order to have a quiet spot to pump breast milk. If the available spot is an open
conference room or shared office, it is difficult for her co-workers to know exactly how long she
needs and/or how long the room will be occupied. Because commercial construction uses metal
door frames, the signage can easily be used in any public setting. The sign can be transported
easily in a diaper bag and/ or along with her pumping equipment. Future research needs to be
conducted to investigate the ease of use and the value of the signage for those mothers who have
gone back to work are currently pumping.
An investigation sign usage in a public environment and if the public acknowledges and
respects the sign would allow the inventor to determine one aspect of marketability. It is
important from a marketing point of view to extend the usage of the sign beyond the hospital
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setting. Therefore, the design includes the hardware to use the sign at home allowing mothers to
communicate with any other children or family that that a breastfeeding session is in progress.
The sign can be placed into the diaper bag and also used on any commercial doorframe such as at
church, a store or entertainment venue. Usage of the app and signage provides the mother with
all of the tools she needs to be able to breastfeed comfortably while maintaining modesty.
Many women feel comfortable breastfeeding their child in the public with the use of a
breastfeeding cover. However, other women are more private and guarded and need to have
privacy to feel comfortable in order to breastfeed. The built environment is slowly changing to
incorporate dedicated spaces for breastfeeding mothers. But tightening budgets for the most part
do not allow for monies to be spent on a space that may or may not be used. So mothers are
required to adapt to the given environment and utilize available tools at her disposal.
This signage is a tool that can empower mother to ask for what they need which is a small
amount of time to accomplish a very important task. Increasing the breastfeeding exclusivity rate
is a multi- faceted problem that can only be resolved by changing several factors. This signage
will change the environment and allow her to passively request what she needs- quiet
uninterrupted time and space to breastfeed or pump whether she is at home, out running errands
or during her work day.
Future Steps in Development and Marketing
Current protocols in the hospital setting largely do not account for a mother’s request for
quiet time that will allow for her to breastfeed in a quiet, uninterrupted setting. Constant
interruptions are a deterrent for mothers to be persistent in their resolve to breastfeed their child.
There are two avenues that will be pursued to incorporate this signage into practice. One route is
to offer this signage in retail stores for purchase by mothers to bring to the hospital. The mother

BREASTFEEDING SIGNAGE

26

then has the ability to download the app onto her smartphone for use after delivery. Included in
the packaging would be a printed color brochure for her to provide the nursing staff that may or
may not be familiar with the signage and its capabilities. As discussed earlier, there will be an
additional add-on that would also be included for when the mother goes back to work and would
like to pump her breastmilk. The clock logo can snap off and be replaced with the pumping logo
at the appropriate time.
The second route would be that the signage would a service offered by the hospital to
their patients. The hospital will be in possession of enough signs to accommodate all mothers on
the floor and it would be an added cost of care to the patient. This option will not allow for a
smartphone download, but this path would include a remote control that the mother could use to
initiate the signage during her stay which allows for multiple users.
Providing this signage to hospitals does allow for further development and inclusion into
the hospital software’s framework. Contacts with a software company will be obtain and
explored to discuss the possibility of designing software that will allow nurses on a post-partum
floor to see the status of her patient’s signs while she is documenting care on the computer. This
will be an important step that increases the mother’s ability to passively communicate with her
nurse and will allow the nurse to deliver care in the positive manner for all patients.
Implications for Nursing Practice
The inclusion of this proposed signage within facilities’ protocol will require some
adjustment and education for the nursing staff as well as other members of the healthcare team.
Nurses will need to modify their routines of assessment, patient education and medicine
administration to accommodate a mother initiating a breastfeeding session on demand. The
capability to see the status of the sign from down the hall will also aid the nurse in how care can
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be delivered. Future development that incorporates the sign status within the hospital computer
software will allow the nurse to easily coordinate care between sets of patients while charting at
the computer. Based on the experience and expertise of Ms. Mog, nurses would welcome and
appreciate any device that will better assist them in providing excellent nursing care.
The scope of this problem of breastfeeding interruptions is not located in a certain area of
the country or certain type of hospital. Issues of too many interruptions is a global problem that
affects all women regardless of age, nationality, culture or social status. Signage that can
seamlessly crossover language barriers allows for the use of this sign to extend globally to all
breastfeeding mothers in hospitals. As nurses, we have the responsibility to advocate for our
patients and continuing this research will allow for nurses to provide an optimal environment
both in and outside the hospital for mothers to breastfeed their child when mother and child deem
appropriate.
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Appendix D Specifications and Claims

SIGNAGE SYSTEM AND METHOD
Inventor:

Mary Owens Pierce Brenner
BACKGROUND

[0001]

With the goal of getting back to the basics of human nature, current mothers that solely

breasted their newborns have had their match with barriers that prevent long-term exclusivity.
Governing bodies such as the World Health Organization and the Center for Disease Control Recommend
breastfeeding infants for at least the first six months of life. Research has shown the overwhelming
evidence that early breastfeeding is beneficial for the infant and reduces the number of certain
childhood problems such as a decrease in ear infections, episodes of diarrhea, lower respiratory
infections and lowered risk of sudden infant death syndrome. Not only does breastfeeding positively
affect the newborn, it also benefits the mother and lowers their risk of breast and ovarian cancer
(Centers for Disease Control [CDC], 201, p.3).

[0002]

One of the main goals of breastfeeding research is to investigate ways to assist mothers

in exclusivity with breastfeeding practices, meaning that the infant only receives breast milk and no
other fluids with the exception of medications. What is presented within this scope of research is to
look at practices immediately after birth that would promote successful breastfeeding practices. Recent
statistics show that at six months of age, only sixteen percent of infants are exclusively breastfed
(Neifert, 2013, p. 116). Healthy People 2020 has the goal of seeing the exclusive breastfeeding rate
at twenty-five percent, so there is plenty of work that needs to be done in the next six years.
[0003]

Researchers have begun the arduous task of investigating the factors at play for why women

are not able or capable of breastfeeding exclusively.

Several things have been discovered, one

being that women with a Cesarean are faced with an obstacle of not being allowed the immediate
bonding with their baby that their counterparts who have vaginal births do not encounter. Hospital
protocols stand in the way of women getting the skin-to-skin contact that greatly increases the success
of breastfeeding initiation. Another barrier for mothers is the use of pacifiers and supplementation
from the hospital staff. Some hospitals do not practice"rooming-in"
not with the mother consistently.

meaning that the baby is

While all of these factors need to be investigated, there is one

environmental factor that needs to be included.
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Barbara Morrison's research investigates how the interruptions from the hospital

staff and family members can interfere with the bonding process and initiation of breast
feeding. Two different studies were completed in different hospital environments that yielded
the same results. "Each mother-infant

dyad experienced

an average of 54 interruptions

during the 12-hour observation period or a mean of 4.5 interruptions per hour" (Morrison,
2006, p. 712). This is a very alarming number that should really make the medical
community stop and question how women are able to be successful with this type of
environment.

The interruptions were logged for thirty different dyads totaled over 1500 total

disruptions with an average of an average of seventeen minutes in length. One third of all
of the recorded interruptions were the physicians and nursing staff, while twenty-six percent
were from the father of the newborn, other family members, and outside visitors.
[0005]

The study also included a questionnaire where mothers were able to subjectively

speak about their experiences in the hospital, and one mother stated "I felt like someone
was constantly interrupting us and when we were able to breastfeed I felt rushed and worried
that someone

else would be coming in soon" (Morrison,

2006, p. 713).

As healthcare

professionals,it is our duty to be an advocate for our patients and we need to work towards
hospital protocols that accommodate time for a mother to breastfeed in peace.

This presents

a challenge for hospitals to allow for this quit time without sacrificing patient care.
[0006]

Jennifer Albert took the research

completed

by Morrison

and developed

an

intervention that would serve to cut down on the number of interruptions a mother has while
establishing a breastfeeding routine.

She references early studies completed in 2006 and 2009

by Morrison, which really alerts the medical

community

to the problem of interruptions.

This experiment attempted to combat this problem by implementing a paper privacy sign that
was placed on the mother's door during breastfeeding sessions.
the control and intervention

The results showed between

group that the number and length of sessions did not change

between groups; however, the number of interruptions were considerably lower and the perceived
success was much higher in the intervention group.[0007]

This study shows great promise

in promoting exclusivity, as some of the mothers reported "When I forgot to use the privacy
sign, the staff interrupted occasionally and then it was hard to resume breastfeeding.

With the

privacy sign, the staff interrupted occasionally and then it was hard to resume breastfeeding.

With
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the privacy sign, I didn't have to worry about stopping and starting the feedings. Breastfeeding
went faster and I was more relaxed" (Albert, 2011, p. 278).

The mothers that participated in this

research were then contacted six months after the discharge to inquiry if they were still
breastfeeding.

Within the intervention group, 51.1 % of the mothers were still breastfeeding six

months later. This percentage is much higher than what is currently documented for exclusivity
six months post-partum. Given this dramatic increase, more attention needs to be given to this
issue.
[0008]

Some of the interruptions form the hospital staff that have been investigated were

viewed negatively from the mothers. In a study conducted by Louise Martell, they described
the negativity of the staff.
Other hospital personnel, notably housekeepers and laboratory technicians, were
the most negatively perceived social condition. Some of the women felt that
the male hospital personnel who entered their rooms without announcing
themselves or knocking on their doors violated their personal boundaries,
especially when they were breastfeeding (Martell, 2003, p. 481).
New protocols need to be investigated that will allow for the mother to be able to breastfeed
quietly while not interfering with procedures that need to be completed. Hospital stays for
women are not extensive and so there is a very short window for nurses to provide care and to
help them establish a healthy breastfeeding relationship.
[0009]

When one thinks about interventions that would help promote early breastfeeding,

it would not be the first idea to consider leaving the mother in peace and quiet. Nurses by
nature want to help and assist our patients, but evidence clearly shows that current practices
are not fit to promote long term breastfeeding duration of mothers and their babies. There
needs to be a careful balance of several variables that need to change for there to be a significant
increase in long term breast feeding rates. The Roy Adaption Model explains that we need to
adapt to our environment. But adding stressors for the patient to cope with can only have
detrimental results of lowering the number of women who choose to breastfeed.
community needs to support these families during this transitional time.

The
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Minimizing the separation of mother and baby is the first step to change. From there

it is a balancing the number of interruptions without sacrificing patient care. The assistance of
a privacy sign also shows great promise until hospital protocols can be adjusted to
incorporate quiet sessions. With safety as a priority, the power should be given back to the
mother to say she needs quiet and focused time to be able to breastfeed.
[0011]

It is the focus of this invention to enable nursing mothers to control entrance into

a room where they are nursing their infants.

DESCRIPTION AND DESCRIPTION OF FIRST EMBODIMENT
[0012]

Mothers who are recovering from childbirth are faced with many interruptions in

the hospital setting from staff, physicians, and family. It does not create an environment
that is conducive for breastfeeding and the benefits it delivers to the infant. This invention
utilizes new and existing technologies that would be used in a hospital or home setting for
mothers who want a breastfeeding session free from interruptions or others who do not want to
be disturbed under certain situations.
[0013]

This system consists of a digital sign (See Attached Exhibit A) that would be placed

on the door frame or door of the hospital room where there is a mother that wishes to breastfeed
her child in private. This sign would be connected via Bluetooth technology or WiFi to an app
(See Attached Exhibit B) on a smartphone or computer tablet belonging to the mother. When
the mother is ready to initiate a breastfeeding session, she would open the app, choose between
a fifteen or twenty minute long session and hit "start." Other times could of course be
chosen. From the sign on the outside of the door will tum red to stop anyone from entering
the room. The sign also preferably displays a countdown timer for the nursing staff or other
visitor to know how much time is left in her session. Once that time is up, the sign turns yellow
to signal to the nursing staff that she is finishing up, and once those three minutes are
up, the sign will automatically tum green signaling that is okay to enter the room.
[0014]

The app also includes a breastfeeding journal component within the app that allows

for the mother to input all of the details about the session that she feels important such as:
duration, which breast used, the reaction of the baby, perceived success and a section for
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any other additional notes. It also can include support screens that enable the mother to obtain
help, etc. This data can be exported and sent to an email for later use. The app could link
to other sites such as the National Breast Feeding website. With further development, this
technology can be tied into the hospital software system at the nurse's station for further
communication capabilities between the nurse and the patient.
[0015]

The digital sign itself can measure eight inches by eight inches, but other sizes can

be used. The front panel, left and right side panels will be a translucent white plastic that will
allow for the light to be visible. The other panels will be an opaque white plastic material.
Internally there would be a red, yellow and green LED light.

There could also be a

countdown digital timer, and housing for battery power. On the back panel, it could adhere to
the door frame by a
3" magnetic strip that can move along a horizontal plastic track so that the sign can be placed
on the frame above the handle and other attachment means could be used.

This would

accommodate a left or right handed door.
[0016]

Instead of a digital signage like what has been described, a computer tablet, TV

or another smartphone could be used. Here the digital timer would reside in the smartphone as
an app. Exhibit A hereto is such a sign that can be used. Exhibit B hereto are screens that
add information and what information can be collected.
[0017]

Described below is an alternative embodiment. The smartphone there described is

a suitable one for this first embodiment.
[0018]

The new invention provides a desired communication link without any hardware,

software, and wiring provided by the hospital. No capital and maintenance expense is required
of the hospital/clinic as the patient can use her personal smartphone with a downloadable
application to initiate the communication, utilize the local WiFi signal to make the link to
the door display. In one embodiment the patient will arrive at the hospital with all of the
necessary hardware and software requiring no links to the hospital's central system or required
data entry such as name and room number. A magnet on the back of the display will permit
the unit to be simply set in place on the door frame.
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After use in the hospital, an additional benefit of the new invention is that

the hardware leaves with the patient and may be used at home to limit interruptions at home
during private time or recuperation. A pilot hole could be provided on the back of the display
to permit the unit to be hung on a hook mounted to a non-metallic door frame at home.
Alternate suspension means can be provided.
SECOND
EMBODIMENT
[0020]

In the foregoing description the communication device has been described as

a smartphone. It should be understood though that any programmable personal digital device
such as smartphones, tablet computers, e-readers and other mobile internet devices or even a
larger digital device such as a laptop could be used as long as it can be programmed and easily
used by a patient. Also the same is true about the digital display device that is outside of
the patient room. It is desirable that the components of the system be compact enough so that
they may be easily handled and transported. Oftentimes the mother may bring her own smart
phone or other digital communication device as well as the display device for outside of
the room.

An advantage of the patient bringing her own device is that she can also use

whatever software programs are loaded into the device and she can, upon obtaining hospital
permission, use the hospital's WiFi system.
[0021]

This alternative embodiment is intended to use commercially available hardware and

software to display at a nursing mother's selection a count timer displayed on the outside of
her room for the purposes of those described above. The system can use any available smart
phone that has WiFi Direct or Bluetooth for communication with a TV monitor outside of the
room that also has WiFi Direct or Bluetooth capability.
One example of such a system can be assembled from:
1. A Samsung Galaxy 4 smart phone as shown in Exhibit 1 hereto having WiFi

Direct which has been loaded with any suitable countdown timer application
such as shown in Exhibit 2; and
2.

A Samsung TV equipped with WiFi Direct such as the one shown in
Exhibit 3 hereto.

BREASTFEEDING SIGNAGE

40

Directions for connecting the Galaxy 4 smart phone to this TV are shown in Exhibit 4
which has been taken from the manual for that TV. For a more detailed description of how
parts of this system probably operates can be found in US Patent Application 2014/021547
AI attached as Exhibit 5 hereto. The patent application is assigned to Samsung Electronics,
the maker of the smart phone and TV described above.
[0022]

The TV can be suspended from the exterior wall of the mother's room and

a permanent sign placed above it to notify people not to enter the room if the countdown timer
is being displayed and counting down. Alternatively the digital countdown timer application
can be modified to display such a warning on the TV when the countdown timer is being
displayed and counting down.
Exhibits 1 through 5 are all incorporated by reference in this description.
[0023]

In connection with the app as shown in Exhibit B, it can include screens on the

smartphone such as those shown in the attached diagrams that have the headings
INTRODUCTION SCREEN, SESSION SCREEN 1, SESSION SCREEN 2 JOURNAL
SCREEN 1, JOURNAL SCREEN 2 AND JOURNAL SCREEN 3. It is believed that all are
self explanatory with the possible exception of SESSION SCREEN 2 having the
designation " Restoration time". The SESSION SCREEN 1 indicates time when the mother
is nursing the infant and when selected triggers the red screen on the outside sign. After the
nursing has ended the mother then would select a time from the SESSION SCREEN 2 to
indicate how much time she heeds to prepare herself for visitors. When she selects the desired
time the color on the outside time changes from red to yellow. When the Restoration time
has ended the outside screen will then tum to green permitting any visitor to enter the room. It
can also include support screens to assist the mother.
[0024]

While the invention has been described in the context of assisting mothers

in providing exclusivity with breast feeding, it can be used for other purposes including, but
not limited to:Facilities that offer testing services


Police station-interview rooms



Doctor’s offices



Dressing Rooms
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Infant Nursing Lounges



Corporate conferences rooms



Multi-stall restroom
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The advantages of the system include:


Mother decides when she breastfeeds



Mother is less stressful



Mother has privacy



Nursing staff and/or family is able to quickly see from colors and the
time how long before the mother is ready to accept guest/ staff again



Product can be used at home



Convenient for mother to start with her smartphone



It is a single button to start the session



Mother does not need to log into her phone to stop a session



Successful breastfeeding sessions benefit the child



The incorporation of the journal assists the mother in keeping track of
which breast was used, number of sessions, and any other important
data



Data can be gathered for companies



Other signage could be used



Links to other websites are possible
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CLAIMS

WHAT IS CLAIMED IS:

1.

A method for permitting a person in a room to display a signal outside of the room that
prohibits a person from entering the room and to display a time in countdown style
when the person outside of the room may enter comprising:
a digital display panel positioned on an exterior surface of the room on or adjacent a
communication device that connects wirelessly with the digital display, said door,

a communication device that connects wirelessly with the digital display, said
communication device being programmed so as to display a countdown timer on said digital
display and operable by a person within said room.
communication device being

programmed so as to display a countdown timer on said

digital display and operable by a person within said room.
2.

The method of claim 1 wherein said communication device is a smart phone and
the smart phone is programmed to display a message in addition to the countdown
timer.

3.

The method of claim 2 wherein the method is adapted to be used to protect the
privacy of a nursing mother and her infant.

4. The method of claim 3 wherein the countdown timer is as shown in Exhibit A.
5. A method of enhancing the health and growth of a human baby using the methods
of claims 1.
6. The countdown timer of Exhibit A.
7. The computer app of Exhibit B.

BREASTFEEDING SIGNAGE
Appendix E Exhibit 1-5 & Patent Application Data Sheet

43

BREASTFEEDING SIGNAGE

44

BREASTFEEDING SIGNAGE

45

BREASTFEEDING SIGNAGE

46

BREASTFEEDING SIGNAGE

47

BREASTFEEDING SIGNAGE

48

BREASTFEEDING SIGNAGE

49

BREASTFEEDING SIGNAGE

50

BREASTFEEDING SIGNAGE

51

BREASTFEEDING SIGNAGE

52

BREASTFEEDING SIGNAGE

53

BREASTFEEDING SIGNAGE

54

BREASTFEEDING SIGNAGE

55

BREASTFEEDING SIGNAGE

56

BREASTFEEDING SIGNAGE

57

BREASTFEEDING SIGNAGE

58

BREASTFEEDING SIGNAGE

59

BREASTFEEDING SIGNAGE

60

BREASTFEEDING SIGNAGE

61

BREASTFEEDING SIGNAGE

62

BREASTFEEDING SIGNAGE

63

BREASTFEEDING SIGNAGE

64

BREASTFEEDING SIGNAGE

65

BREASTFEEDING SIGNAGE

66

BREASTFEEDING SIGNAGE

67

BREASTFEEDING SIGNAGE

68

BREASTFEEDING SIGNAGE

69

BREASTFEEDING SIGNAGE

70

BREASTFEEDING SIGNAGE

71

BREASTFEEDING SIGNAGE

72

BREASTFEEDING SIGNAGE

73

BREASTFEEDING SIGNAGE

74

BREASTFEEDING SIGNAGE

75

BREASTFEEDING SIGNAGE

76

BREASTFEEDING SIGNAGE

77

BREASTFEEDING SIGNAGE

78

BREASTFEEDING SIGNAGE

79

BREASTFEEDING SIGNAGE

80

BREASTFEEDING SIGNAGE

81

BREASTFEEDING SIGNAGE

82

BREASTFEEDING SIGNAGE

83

BREASTFEEDING SIGNAGE

84

BREASTFEEDING SIGNAGE

85

BREASTFEEDING SIGNAGE
Appendix F Patent Filing Receipt

86

BREASTFEEDING SIGNAGE

87

BREASTFEEDING SIGNAGE

88

BREASTFEEDING SIGNAGE

89

Appendix G Questions Posed in Consultation with Experts
Mary OP Brenner
Breastfeeding signage
Focus group questions
February 6, 2015
Nursing Staff

Do you feel current practices from the nursing staff fosters a healthy or unhealthy
breastfeeding environment for mother and baby?

From a nursing staff perspective, can you comment on the number of interruptions that your
mothers face while trying to establish a breastfeeding relationship with their
newborn?

Would a device of this nature impede on the nurse’s delivery of care?

Would this hospital be receptive to the use of this device?

What potential problems, if any, do you see this posing on the nursing staff?

What benefits do you think this would provide for your mothers and nursing staff?

Do you foresee any compliance issues from the healthcare team once there was education
regarding its use?
Any improvement and/or changes that would make this device more effective and efficient?

